Complex interactions between SP1 bound to multiple distal regulatory sites and HNF-4 bound to the proximal promoter lead to transcriptional activation of liver-specific human APOCIII gene.
Footprinting analysis of the human apoCIII promoter identified a set of four proximal (A-D) and six distal (E-J) regulatory elements between nucleotides -792 and -25 [Ogami, K., et al. (1990) J. Biol. Chem. 265, 9808-9815]. The distal regulatory elements of the apoCIII gene increase by 10-fold the strength of the homologous as well as of heterologous proximal promoters. Required for such transcriptional enhancement is the presence of an intact hormone response element (HRE) on the proximal promoter which binds a variety of nuclear hormone receptors. To understand the mechanism of this transcriptional activation, we identified the nature and the importance of the factors which bind to the upstream regulatory elements of the apoCIII promoter by DNA binding, competition, supershift, and transient transfection assays. These analyses showed that the upstream apoCIII promoter contains multiple binding sites for the ubiquitous transcription factor SP1, which recognizes the regulatory elements F, H, and I. The regulatory element G represents a specialized HRE which is recognized by the orphan receptors ARP-1 and EAR-3 but not by HNF-4. A single activity designated CIII J1 binds to the regulatory element J. The same or a similar activity binds as a minor component to the regulatory elements F and I where SP1 is the predominant binding activity. Finally, a minor activity designated CIII 15 binds to the regulatory element I.(ABSTRACT TRUNCATED AT 250 WORDS)